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mmkomtbtcy^vj \-ws^>^y-f^ vm* 
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[0030] ^(c, LfeJKttSMK. ~^ 

0»fcP3SB«Wt-f 7-4 0 tc, ^/x % >-y-^ 6 
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^^SAitt^/U^C^SKL. 3 6tCRWSftllPt-f74 

o ©«* , v -mi 4 <Dmm$<g i s £b®t 

SRffi4 3^LT*bs6toI-rSC4{Cj;9, RgfJfJ 
Bm2 23&s@£3tiSfc©r*S. *lt66JBM©ii^{C 

**x-fe>t»-s^ 6 o©^x^{jbsp8 1 3s*»ai-r*aB 

#tc ttffiS* A - 3 8 Rffi^R'^'f 74 0 ©S£6 
I/ - F,^ 1 4ffi©JBaMCti3SEgA^7 , 3 9 ^-n^ft 
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■TS 0 C©*V FA- I '74 4{i, S3fc^L?cig^2 
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S. 

[0 0 3 3] £K *X*>-9-3I<Z«fej»KffljSr4 20 
4©jfejSKB. 6 0©# 
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ii&3ft, C0KiB3Ji9(c#^ 4#»A3*i 

i££ £[§]«©#£«: J: *-/bVf^4 4t3CH7(C 
^3ft5#M hVW74 4©-8&#-C*S;K3A©ttH 40 
rt©ffiI©M-C? a -7'if5 4iCfei,>T > ^ F5 
5(C«£or@^'T5c£dS'Ct5. CCDct^KUr, 7 
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10 

V-C-f 7*4 4 St? 4 6 ICintlgLfcW 

S&Mf^BtfW 6nfc-7 9 >!? 5 2 * 65IALr. * a - 
^B#5 4"CHsrr*C£4JT!tf4. jfefctf 
-fF^-^4 4 tSHMftHCgltf 6 tlfe 7 5 > y 5 2 
te»AOT$Mig£i&EU ^~7lt#5 4it=fco 

m^t/T*»-?}|NMe-r?@£t/c *>«£<,». 3£{c, 
* a -^#4 6 ££«retc KSBtttttfcft, * 
>F3 1 F^-Z-7-4 4^LT|fat^Jf Atr 

[0 03 6] feLh. WtmOiiX* fV-taiUVxa 
ffisgfficcui-c. s£i£l.-c#to&s. ;&P£Bj«cftiE>fflJ§ 

l-^iT-fei&^£C^-C*5. ^BJKW, ±12 

but. ^*^©to^c^^-c@^©^ ffcE. * 

$. 

[0 03 7 ] 

tcsw^hfc^-f f^v trofissB&^teatffiisfc-c 
c-£©*'^-fe>-y-©5a&^^£W. l^^. Jtm* 

£ ft s©r, <t s s»a^«sg^©m^^f t^j©#t 

ti^^f- ^ - ^ffi^fC «fc r ©^^tcis^ 3 ^ S C £ 
I.^S6»«:*f*. 3 6K. S»©if^-fe>lWC*«.»T 

J:<. ^iflHbWflWCftS©^. tea* Kb. Sft 
[BWOfSWd:^} 

[HI] *mi<DMZ1z>y<0-<>-Ct>ZW&iisZs-? 
*-?©*Ki©— W*^rfc©T?, (a) (illlffig. 
(b) ttfflSBfBBtf*4. 

[n 2 j ^mM<o^^yv-<Dmmmm(D-m^-r 

m 3 ] 2fc^©^-fe y?<DmmmmcD~m%mT 
aitw. 

[El 4 } «W#^*>1^©2K»8BIf«© J -BP« 
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las ] ^mmoi}^-k>v<D^ht,m(DmMm(D 
[06] Mm® a * * >•?© $ h km ©nsfi^si© 

[17) *^BJ© # X#ft^g<DS!5n n o0KttffSH&^ 

[0io] s£*©ses-fe >~f<Dmm<D-m^mm 

[011] fi£*cD**^-fe>-^©Sfai^(f^ffW^ 
[012] -MW^@ftM**x-fe>U-©a*JfjS^ 

raws?**. 

[013] ffi^#*4Nf^*^t'SM2 , tra-5. 

[W^©1^) 

l 0 -HfS«S?SfE, li-«, l2-im<)~ 
5 - #*SH&?L t 1 6 17--fe73?f 

b-*. is -sBst, 20- 

*'^MHia5, Zl-JIMW. 2 2-PWR5Wff, 2 3-> 



(7) #P§¥ 1 0 -2 2 7 7 6 1 

12 

* ^-fe>+)-^6 0 iRflJfJBIf 2 2 iORfira. 2 4- 
-Wt-. Z5-fl*n-, 2 6-PMB#)i^ 

7', 2 2 2 9- 

U\ 3 2--KS*/*-. 3 3 4 

- rm^jp m 7 - 3 3 i mmm 2 2 i ©us . 3 
5 -wjsRM^^'-f 7\ 3 e -Mmmmx<< 
73 5 t wmws 2 2 i cm* 37 u»anxSv 

10 JIjW7\ 4 1-fflE. 42-RW^^4 0i 
2 2 &<DBHt 4 3 - R«, 4 4 4 F'f 
•f?. 4 4 8-^-7'i^ 47-7P 

> F7xJl/-Jl/, 4 8- y T7 x JU-JU. 4 9-t'? 
K 5 0 -REtfAJfcAn. 6 1 52-7 
9>y. 5 4- 7*8^. 5 5-t?K 6 0-# 
6 1 ~jtf*fclH«. B2-JMW, 7 0 
"-@tt«JSS. 7 1-SS. 7 2-ti, 7 3-1/-F 
M, 7 4--y-F«. 7 5-m 8 0-asR-fe>-9- 
8 1-fe7 5?i'ti|i"^ 8 2-*^*. 8 3 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

I Drawing 1'I An example of the structure of the oxygen sensor element which is one of the gas 
sensors of this invention is shown, (a) is a transverse-plane sectional view and (b) is a side 
sectional view. 

[Drawing 2H t is a sectional view showing a part of embodiment of the gas sensor of this 
invention. 

[Drawing 3] It is & sectional view showing a part of embodiment of the gas sensor of this 
invention. 

[Drawing 4] It is a sectional view showing a part of another embodiment of the gas sensor of this 
invention. 

[Drawing 5] It is a sectional view showing a part of another embodiment of the gas sensor of this 
invention. 

[Drawing 6] It is a sectional view showing a part of another embodiment of the gas sensor of this 
invention. 

[Drawing 71 it is a sectional view showing the embodiment of the parts of the gas analyser of this 
invention. 

[Drawing 8] It is a sectional view showing the holding part of the gas sensor of this invention. 
[Drawing 9H t is a sectional view showing the basic structure of the conventional oxygen sensor. 
[Drawing IQl It is a sectional view showing an example of the structure of the conventional 
oxygen sensor. 

[Drawing 1 1 l it is a sectional view showing the example of a way attached to the exhaust pipe of 
the conventional gas sensor, etc. 

fDrawing 121 It is a perspective view showing the basic structure of a common solid type gas 
sensor. 

[Drawing 13) It is a sectional view showing the conventional gas analyser. 



[Detailed Description of the Invention] 

[0001] . 

[Field of die Invention]The oxygen contained in die exhaust gas etc. with which this invention is 
discharged from an internal-combustion engine, a combustion furnace, etc., About the gas sensor 
and gas analyser for detecting the gas concentration of carbon monoxide or carbon dioxide, in more 
detail, it is related with the easy gas sensor and gas analyser of a maintenance so that it is possible to 
desorb directly easily to a combustion furnace or a krge-sized exhaust pipe, 
[0002] 

(Description of the Prior ArfJFrom the former, a gas sensor Internal-combustion engines, such as an 
engine of a car, Or so that the gas concentration of the oxygen contained in the exhaust gas from a 
combustion furnace, an incinerator, etc., carbon monoxide, or carbon dioxide may be detected and 
the combustion state of an internal-combustion engine etc. may be controlled the optimal based on 
the detecting signal, By controlling the amount of supply of the air which is an oxidizer, or fuel, it is 
used for performing discharge control of incomplete combustion gas, purification of exhaust gas, or 
reduction of fuel consumption. 

[0003]To say nothing of alternative reactivity with gas under test being high as such a gas sensor, it is 
chemically stable to hot exhaust gas, moreover manufacture is easy, and a miniaturizable thing is 
preferred. Therefore, the thing using a solid sensor element is preferred, for example, the oxygen 
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sensor using the solid electrolyte which has oxygen ion conductivity, and the carbon monoxide 
sensor using the semiconductor characteristic of oxidation tin are known. 
[0004] For example, as basic structure of the oxygen sensor using a stabilized zirconia sintered 
compact, As shown in drjwjngj?, "what formed the electrodes 71 and 72 in the internal and external 
surfaces of the solid electrolyte 70 with platinum etc., and attached the leads 73 and 74 is raised 
using a tubed stabilized zirconia sintered compact as the solid electrolyte 70. In this case, if each gas 
is isolated with the precise object 75 so that measurement gas may contact the electrode 71 and 
reference gas may contact the electrode 72 for example, An oxygen concentration cell is formed and 
it becomes possible to get to know the. oxygen density in measurement gas by measuring the 
electromotive force generated according to the difference of the oxygen tension of measurement gas 
and reference gas. 

[0005]Although structure is variously changed in actual use based on the basic structure etc. which 
were mentioned above, such a gas sensor element, The attachment to the exhaust pipe etc. with 
which it is easy to damage a gas sensor element, and gas under test generally flows after the solid 
electrolyte plate, the semiconductor substrate or the electrode, and the lead have been exposed is 
difficult Therefore, use is presented with a gas sensor element in the form dedicated by various 
housing. For example, the oxygen gas sensor shown in drawing 10 is indicated by JP ,H7-54852,Y. 
It is made for the gas sensitive detector part 86 to expose the oxygen sensor element 80 here, While 
it is fixed via the talc 82 with which it filled up between the ceramic supporters 81, it is closed 
airrightly, and this ceramic supporter 81 is fixed to the metal housing 84 which welded the metal 
cylinders 83. 

As the gas sensitive detector part 86 of the oxygen sensor element 80 is surrounded, the filter 85 for 
protecting the gas sensitive detector part 86 is attached to the housing 84. A gas sensor similar to 
such an oxygen sensor or this will be used for a actual exhaust pipe etc, being equipped with it. 
[0OQ 6] Drawing 11 i s what showed the fitting state to the actual exhaust pipe of such a conventional- 
type gas sensor 94, etc., and the conventional-type gas sensor 94 is fixed to the fixing-of-sensor 
metal fittings 92 formed in the exhaust pipe 91 grade which branched from the combustion 
chamber wall or the combustion furnace wall 90. Therefore, the conventional-type gas sensor 94 will 
analyze the gas near [ which flowed into the exhaust pipe 91 ] the tube wall. The gas sensor element 
101 is being fixed to the dp part of the probe 102 with the filter 103 as the gas analyser 100 shown 
in drawing 13 is indicated by JPjH6-4009l,B qiJPJ^4-285850 j A on the other hand. 
Analysis of the gas which flows through the specific position according to the length of the gas 
analyser is attained. 

[0007] 

[Problemfs) to be Solved by the Invention]However, in the conventional-type gas sensor 94 
mennoned above, it is a question whether the average presentation of the whole combustion gas is 
measured by measurement only of the air-fuel ratio near the wall of exhaust pipe 91 grade being 
possible. When using it for a large -sized combustion furnace etc., the path of the exhaust pipe 91 
became large, from becoming thick, attachment of the thickness of the exhaust pipe 91 was not 
completed directly, but it needed a channeling board and sampling equipment. Such a gas sensor is 
attached to the downstream of a combustion part in many cases, and has a side which is hard to be 
referred to as being able to measure the air-fuel ratio immediately after combustion. 
[0008]Necessities, such as attaching the ** flange which adjusts the mounting flange position of a 
gas analyser so diat a gas sensitive detector part may suit the center of the exhaust pipe to be used, 
produce the gas analyser 100 of the conventional type mentioned above from insertion length being 
decided by a manufacture maker's standard in many cases. 

[0009] When maintaining a gas analyser irrespective of the length of a gas analyser, The filter which 
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must remove the whole gas analyser from an exhaust pipe etc., and moreover protects a gag sensor 
element and it, Since it is fixed to the tip part of gas analysets, such as housing or a metal ptobe 
pipe, with a small bolt, a nut, a screw, etc., these must be removed, and it takes time and effort. It is, 
also when the mounting part of a filter is printed when it is used at an elevated temperature, and 
removal of a filter becomes impossible, and the necessity of exchanging the whole gas analyser for a 
new article in this case arises. 
[0010] 

[Means for Solving the ProblemJThis invention is made in view of a problem mentioned above, and 
an object of this invention is to provide an easy gas sensor and a gas analyser of a maintenance so 
that it is possible to adjust to arbitrary length and to insert in a combustion part or a large-sized 
exhaust pipe directly. Namely, it is made exposed [ a gas sensitive detector parE in which a tabular 
gas sensor element was provided by this gas sensor element ] according to this invention, Airtight 
immobilization of the remainder of this gas sensor element is carried out at a cylindrical shape 
porcelain tube, and after a detection section of this gas sensor element has been open for free 
passage with measuring atmospheres, gas sensor ** attaching this cylindrical shape porcelain tube 
airtighdy into a cylindrical shape metallic pipe is provided so that a periphery of this cylindrical shape 
porcelain tube may be surrounded. 

[001 l]It is preferred to be carried out to airtight immobilization in a cylindrical shape porcelain tube 
of other portions except a gas sensitive detector part of a tabular gas sensor element and airtight 
immobilization in a cylindrical shape, metallic pipe of a cylindrical shape, porcelain tube here by filling 
up a gap of each member with inorganic powder, such as glass or/and talc. As a fixing method into 
this cylindrical shape metallic pipe of a cylindrical shape porcelain tube, it is preferred to caulk at 
least one end of both ends of a cylindrical shape metallic pipe. It is a tiring of a demarcation current 
method used for a gas sensor using a zirconia solid electrolyte as a gas sensor element, and a gas 
sensor which made a heater which controls temperature of a sensor to constant temperature unify is 
used suitably. And insertion of a sensor in arbitrary length is attained by said gas sensor penetrating 
an inner hole of a tube joint, and being attached to exhaust pipes, such as piping/duct, on the 
occasion of attachment to an exhaust pipe of such a sensor, etc. 

[001 2] According to this invention, form the 1st tube joint in a mounting flange for gas analysers 
provided in an exhaust pipe, and rnetal guide pipes ar e inserted so that a breakthrough of this 1st 
tube joint may be penetrated, According to arbitrary measuring points in this exhaust pipe, this guide 
pipe is fixed in this 1st tube joint in one tip of this guide pipe, So that the 2nd tube joint may be 
formed in the other end of this guide pipe and a tip part of a gas sensor element may suit a tip 
position of this guide pipe, A gas sensor penetrates a breakdnough of diis 2nd tube joint, is inserted 
in this guide pipe, and gas analyser ** fixing by this 2nd tube joint is provided. 
[00 13] Here, a filter is formed at a tip of a guide pipe and a gap produced between a guide pipe and a 
gas sensor is suitably used as a calibration gas feed port. 
[0014] 

[Embodiment of the InventionJAs mentioned above, since the structure of a gas sensor is easy 
according to the gas sensor and gas analyser of this invention, it can produce by low cost and it 
becomes possible to penetrate a tube joint and to attach the gas sensor of various length to arbitrary 
positions. Since the filter which protects a gas sensor, and the gas sensor itself are constituted 
independently, it has an advantage with an easy maintenance of the sensor itself. Although explained 
hereafter, referring to Drawings for this invention, this invention is not limited to these 
embodiments. 

[001 5] Drawing 1 is what showed the structure of the oxygen sensor element 1 which is one of the 
gas sensors used suitably for this invention, drawing 1 (a) is a transverse-plane sectional view, and 
drawing 1 (b) is a side sectional view. From drawing 1 (a), the oxygen sensor element 1 is divided 
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roughly into the sensor part 2 and the heater part 3, arid can divide the sensor part 2 into the sensing 
cell part 4 and the pumping cell part 5 further. On the other hand, the oxygen sensor element 1 can 
be divided into the gas sensitive detector part 20 which comprises the solid electrolyte plates 6 and 
10, the electrodes 7 and 11, the gas sensitive detector room 8, the standard oxygen room 9, and 
heater part 3 grade, and the idiosoma 21 which supports the gas sensitive detector part 20 from 
drawing 1 (b). 

[001 6] One side of the electrode 7 of the couple which inserts the solid electrolyte plate 6 into the 
sensing cell part 4 in the gas sensitive detector room 8. One side of the electrode 1 1 of the couple 
which the electrode of another side is provided in the standard oxygen room 9, and inserts the solid 
electrolyte plate 10 into the pumping cell part 5 in the gas sensitive detector room 8. the electrode of 
another side was provided in the measurement gas side, and the built-in lead 12 was connected to 
each of these electrodes, and it was provided in die outside surface of die oxygen sensor element 1 
of this built-in lead 12 - it sets connecting terminal 13, and the extended lead 14 is attached and 
constituted further. The gas diffusion hole 15 is formed in the periphery of the gas sensitive detector 
room 8, and the ceramic heatet 17 grade which built in the heating resistor 16 is used for the heater 
part 3. 

[0017]The material which has high oxygen ion conductivity as the solid electrolyte plates 6 and 10 
used for such a sensor part 2 is used, and the stabilized zirconia excellent in high temperature 
oxidation stability and chemical stability is suitably used in this invention. Stabilized zirconia makes 
the divalent or trivalcnt metallic oxide called stabilization material dissolve, and makes a stable phase 
the cubic which is an elevated-temperature stable phase of zirconium oxide in the total temperature 
range. Dissolution of such stabilization material also plays the role which produces an oxygen 
deficiency and raises ionic conductivity. As stabilization material in diis invention, magnesium oxide 
(MgO), a calcium oxide (CaO), yttrium oxide (Y 2 0 3 ), cerium oxide (CeO,), scandium oxide (Sc,O s ), 
and a rare earth oxide are used suitably. 

[0018]Platinum which is excellent in catalytic reactivity with oxygen and heat resistance is suitably 
used for the electrodes 7 and 11, and platinum or the platinum system alloy which is excellent in the 
stability in the elevated temperature also as the built-in lead 12 is used. As the extended lead 14, it is 
cheap, and the nickel wire which is excellent in heat resistance, or a nickel alloy line is used suitably, 
and the length should just be within the limits where trouble does not have a voltage drop by 
resistance of the current perceived by the oxygen sensor element 1 , and the extended lead 14 of 
voltage in a fixed quantity of an oxygen density. And attachment to the connecting terminal 13 of 
the extended lead 14 is firmly performed by spot welding. Each extended lead 14 is protected by the 
insulating protection porcelain tube 18 so that each may not contact. As diis protection porcelain 
tube 18, it is an alumina porcelain tube which has the singular number or two or more holes, or the 
thing filled up with magnesium oxide in the stainless steel pipe, and what has been arranged so that 
each of the extended lead 14 may not contact the inner surface of contact or a stainless steel pipe is 
used suitably. 

[0019]If the operating method of this sensor sends micro current and the oxygen density of the 
standard oxygen room 9 is first made into abont 100% between the electrodes 7 of the sensing cell 
part 4, between the electrodes 7 of the sensing cell part 4, the electromotive force based on Nernst's 
equation will generate it by the difference of an oxygen density between the gas sensitive detector 
room 8 and the standard oxygen room 9. The gas of 100% of the oxygen density of the standard 
oxygen room 9 where the electromotive force produced between the electrodes 7 of the sensing cell 
pari 4 was isolated by the solid electrolyte plate 6 at this time, So that it may become an 
electromotive force value of the concentration cell by the measurement gas whose oxygen density of 
the gas sensitive detector room 8 is about 0%, If it controls so that current will be sent through the 
electrode 1 1 provided in the pumping cell part 5 and the oxygen density of the gas sensitive detector 
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room 8 will be about 0%, since the current value impressed to the electrode 1 1 of the pumping cell 
part 5 is proportional to the oxygen density in measurement gas, the oxygen density in measurement 
gas can be measured. Since there is very little quantity of the oxygen which moves to the standard 
oxygen room 9 from the gas sensitive detector room 8 by sending current through the electrode 7 of 
the sensing cell pait 4, it can be regarded as a thing without the influence of the oxygen density on [ 
in the gas sensitive detector room 8 ]. 

[0020]Here, since it changes with temperature, the ionic conductivity of the solid electrolyte plates 6 
and 10 always needs to keep sensor temperature constant, in order to raise the accuracy of 
measurement. The heater part 3 is not based on the temperature of measurement gas, but plays the 
role which holds the sensor part 2 to constant temperature, and is united with the sensor part 2 by 
the heater terminal area 19 by mortar, elevated-temperature heat-resistant adhesives called glass, etc. 
[0021]Now, it is not restricted to the oxygen sensor element 1 mentioned above, buL as shown in 
dragjn g l g, the gas sensor element 60 using a solid state component generally comprises the gas 
sensitive detector part 61 which provided the electrode in a semiconductor, a solid electrolyte, etc., 
and the idiosoma 62 which supports the gas sensitive detector part 61 . For example, when the 
porous electrode which consists of gold is formed in the oxygen sensor element 1 shown in drawing 
las the electrode 7 provided in the gas sensitive detector room 8 side of the sensing cell part 4. 
Since reactivity with carbon monoxide and oxygen differs from gas selectivity compared with the 
platinum electrode provided in the standard oxygen room 9, this gold electrode can be used as a 
carbon monoxide gas sensor. The basic structure of the gas sensor element the gas sensor using 
change of the electrical property of the semiconductor by the adsorption and the reaction of a gas 
molecule to a semiconductor surface, for example, the carbon monoxide which consists of a porous 
oxidation tin sintered compact, and for hydrogen sulfide is die same as that of the gas sensor 
element 60 shown in drawing 12 . Therefore, the oxygen sensor element 1 mentioned above is 
hereafter transposed to the general gas sensor element 60 containing the oxygen sensor element 1, 
and the structure of the gas sensor of this invention is explained. 

[0022] As shown in drawing 2, the tabular gas sensor element 60 mentioned above so that the gas 
sensitive detector part 61 may be exposed to a measurement gas atmosphere, And as the idiosoma 
62 is fixed in the cylindrical shape porcelain tube 22, it is inserted in the cylindrical shape porcelain 
tube 22, and the crevice 23 produced among these is filled up with glass or talc, and it is closed 
airiightly. As the cylindrical shape porcelain tube 22 at this time, an alumina pipe is used suitably. 
[0023]Then, at the end by the side of the gas sensitive detector part 61 of the gas sensor element 60 
of the cylindrical shape porcelain tube 22. The primary covering 24 for preventing positioning of the 
gas sensor element 60 and omission of die cylindrical shape porcelain tube 22 is arranged so that the 
gas sensor element 60 may penetrate the primary covering 24, and it is fixed with the cylindrical- 
shape porcelain tube 22, gl ass, or talc. As construction material of this primary covering 24, the 
ferrite or martensite system stainless steel which the cylindrical shape porcelain tube 22 and a 
coefficient of thermal expansion approximate is used suitably. 

[0024]The protective cover 25 for protecting the gas sensitive detector part 61 of the gas sensor 
element 60 is attached to the primary covering 24. What consists of the same material or heat- 
resistant alloy as the primary covering 24 may be used suitably, this protective cover 25 may connect 
the connection between the protective cover 25 and the primaty covering 24 by ca ulkin g or welding, 
and the primary covering 24 and the protective cover 25 may use the pipe of one. However, as 
shown in drawing 7 mentioned later, the gas sensor of this invention, Since the filter 51 which 
protects the gas sensitive detector part 61 is attached to the tip part of that guide pipe 44 when 
inserted in a gas sensor and the guide pipe 44 of similar figures, this protective cover 25 is not the 
parts which must be attached. 

[0025]Next, the cylindrical shape porcelain tube 22 and the protection porcelain tube 1 S for 
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extended lead 1 A are inserted in the cylindrical shape metallic pipe 26, and the cylindrical shape 
metallic pipe 26 and the primary covering 24 are joined by welding or caulking. At this time, it is the 
easiest to treat the thing of the same construction material as the primary covering 24 as the 
cylindrical shape metallic pipe 26. men the crevice between the cylindrical shape porcelain tube 22 
or the protection porcelain tube 18, and the cylindrical shape metallic pipe 26 is large, each crevice is 
filled up with glass or talc, and processing which stabilizes the cylindrical shape porcelain tube 22 
and the protection porcelain tube 18 within the cylindrical shape metallic pipe 24 is performed. 
[0026] On the other hand, the end by the side of the output port of the cylindrical shape metallic 
pipe 26 and the extended lead 14 is fixed to the. terminal box 29 which has the electric wire 28 with 
pre-insulation connected to the metal fixed pipe 27 and the extended lead 14 for fixing the 
cylindrical shape metallic pipe 26 as shown in drawing 3 . This work pulls out the electric wire 28 
with prc-insuktion from the open end of the fixed pipe 27 first, for example, It welds with the 
extended lead 14 which makes the Viton rubber boot 30 which has the same hole as the number of 
the electric wires 28 with pre-insulation penetrate, and corresponds each electric wire 28 with pte- 
insulation, The Viton rubber boot 30 is inserted in, it can continue, the cylindrical shape metallic 
pipe 26 can be inserted in the fixed pipe 27, and welding or caulking can perform in the open end of 
the fixed pipe 27 so that the welded section may be covered. Connection between the extended lead 
14 and the electric wire 28 with pre-insulation may be made using the pressure terminal which 
carried out pre-insulation of the exterior, and the gas sensor 31 of this invention is produced in this 
way. 

[0027]Here, the embodiment which changed the fixing method etc. of the cylindrical shape porcelain 
tube in the shape of primary covering mentioned above or the end of a cylinder metallic pipe was 
shown in drawing 6 from drawing 4 . First, in the embodiment shown in drawing 4 . although die 
connection between, the cylindrical shape porcelain tube 22 and the primary covering 24 is the same 
as the embodiment shown in drawing .2 , As the protective cover 32 and the cylindrical shape metallic 
pipe 33 cover the outside of the primary covering 24, they are connected with the primary covering 
24 by caulking or welding, and the crevice 34 between the cylindrical shape metallic pipe 33 and the 
cylindrical shape porcelain tube 22 is filled up with glass or talc. 

[0028]The embodiment shown in drawing 5 uses the closed-end cylindrical shape metallic pipe 35 
which made the cylindrical shape metallic pipe 26 shown in drawing 2 , and the primary covering 24 
unify. The hole which can penetrate the gas sensitive detector part 61 of the gas sensor element 60 is 
provided in the pars basilaris ossis oedpitalis of the closed-end cylindrical shape metallic pipe 35, the 
cylindrical shape porcelain tube 22 which fixed the gas sensor element 60 is inserted in the closed- 
end cylindrical shape metallic pipe 35, and the crevice 36 produced in them is filled up with glass or 
talc. The protective cover 38 is attached to the pars basilaris ossis occipitalis of the closed-end 
cylindrical shape metallic pipe 35 in which the cylindrical shape porcelain tube 22 is fixed, and the 
gas sensitive detector part 61 of the gas sensor element 60 exposes the open end of the closed-end 
cyhndrical shape metallic pipe 35 by forming the caulking part 37 according to the length of the 
cylindrical shape porcelain tube 22. As construction material of the closed-end cylindrical shape 
metallic pipe 35, the ferrite or martensite system stainless steel which the cylindrical shape porcelain 
tube 22 and the coefficient of thermal expansion approximated is used suitably. 
[0029]Here, in this embodiment, since the open end of the closed-end cylindrical shape metallic pipe 
35 is made consistent with the length of the cylindrical shape porcelain tube 22, the extending pipe 
39 which protects the protection porcelain tube 18 which protects the extended lead 14 must be 
attached separately. This extending pipe 39 is attached to the open end of the closed-end cyhndrical 
shape metallic pipe 35 and the closed-end cylindrical shape metallic pipe 35 in -which the thing of 
same material was preferred and it was caulked by welding or ca ulkin g. 

[0030]The embodiment shown in drawing 6 i nserts the disk 41 which provided the hole which the 



A J Park 



27/08/2010 11:02:05 a.m. PAGE 17/027 Fax Server 



gas sensitive detector part 61 of the gas sensor element 60 penetrates, and the cylindrical shape 
porcelain tube 22 which fixed the gas sensor element 60 in the cylindrical shape metallic pipe 40 to 
which the end was closed, The cylindrical shape porcelain tube 22 is fixed by filling up with glass or 
talc the crevice 42 produced between the cylindrical shape metallic pipes 40, and caulking the other 
end of the cylindrical shape metallic pipe 40 via the disk 43 which penetrates the protection 
porcelain tube 18 of the extended lead 14 further. The extending pipe 39 is attached to the end by 
the side of the extended lead 3 4 of the cylindrical shape metallic pipe 40 For the protective cover 38 
by caulking or welding at the portion which the gas sensitive detector part 61 of the gas sensor 
element 60 exposes also in the case of this embodiment, respectively. 

[0031]The gas sensor 31 produced as mentioned above is inserted in the guide pipe 44 shown in 
drawing 7 n ext This guide pipe 44 is the outside and similar figures from the joined part 45 of the 
terminal box 29 and the fixed pipe 27 which were shown ha drawing 3 to gas sensor 31 tip, and heat- 
resistant metal, such as stainless steel, is used suitably. It welds or is [ the tube joint 46 / screw ] 
crowded in the loading slot of the gas sensor 31 of the guide pipe 44, and the expanded sectional 
view of this tube joint 46 is shown in drawing 8 . The tube joint 46 and the fixed pipe 27 of the gas 
sensor 31 are airtightly fixed by binding tight with the nut 49 via the front ferrule 47 and the rear 
ferrule 48. With the connection method using such a mbe joint 46, attachment with the guide pipe 
44 and removal of the- gas 'sensor 31 are attained simply [ always ]. 

[0032]The calibration gas feed port 50 for feeding the air for gas sensor 31 proofreading, etc. into 
the guide pipe 44 is formed, and the crevice produced between the guide pipe 44 and the gas sensor 
31 is used as an introduction passage. By considering it as such a structure, it becomes possible to 
proofread the detection sensitivity of a gas sensor, without demounting the gas sensor 31. 
[0O33]At the lip of the guide pipe .44 which **+*s at the tip of the gas sensor 31. The product made 
from a sintered metal ^-jprofectiag me gas "sensitive detector part 61 of the gas sensot element 60 
or the filter 51. made fi >*n cu irnics s „tucised d arryiiig out screw processing of caulking, welding 
or the filter 51 and d, - dp <>< d < It pipe t tc In this way, it is also possible by providing a 
protection filter also at the tip of the g eiisor 31 to protect the gas sensitive. detector part 61 of 
the gas sensor element 60 doubly. 

[0034]Next, although the gas sensor 31 with which the guide pipe 44 was attached as mentioned 
above will be attached to an exhaust pipe etc., in older to attach the gas sensor 31 of this invention, 
the structure of the flange 52 attached to an exhaust pipe etc. is also shown in drawing 7 . The flange 
52 is fixed to an exhaust pipe etc. using a bolt etc. And it welds or is [ the mbe joint 54 which can 
penetrate the guide pipe 44 attached to the center section of the flange 52 at the gas sensor 31 / 
screw ] crowded, and the guide pipe 44 is inserted in this penetrating part. In this way, in the tube 
joint 54, it is fixable with the nut 55 in the arbitrary positions of length A which is some guide pipes 
44 in which the guide pipe 44 is shown to drawing 7 by the same method as the case where the mbe 
joint 46 shown in drawing 8 is used within the limits. Thus, the gas analyser which comprises 
exhaust pipe fixing metal which consists of flange 52 grade, and the guide pipe 44 and the gas sensor 
31 is formed. 

[0035]Therefore, in the gas analyser of this invention, If the tube joint 54 is used, things can be 
carded out and gas concentration analysis of the combustion gas in the arbitrary positions in an 
exhaust pipe which adjust freely the gas sensitive detector part 61 of the gas sensor 31 within the 
limits of the length of the guide pipe 44 furnished with the gas sensor 31 will be attained. As 
mentioned above, how the gas sensor 31 should cling can be inserted from the flange 52 to which 
what fixed the gas sensor 31 to the guide pipe 44 with the mbe joint 46 beforehand was attached to 
the exhaust pipe, and can be fixed with the mbe joint 54. Or after inserting in the flange 52 to which 
the guide pipe 44 was previously attached by the exhaust pipe etc., determining a measuring point 
and fixing with the tube joint 54, the gas sensor 31 may be inserted in the guide pipe 44, and it may 
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fix with the tube joint 46. After a direct attachment beam, the gas sensor 31 may be inserted without 
the guide pipe 44 into an exhaust pipe, and the tube joint 46 may be fixed to an exhaust pipe etc. 
with the tube joint 46. 

[0036]As mentioned above, although the gas sensot and gas analyser of this invention have been 
explained in full detail, it is a place needless to say that this invention is not what also receives any 
limitation by these embodiments. Unless it deviates from the meaning of this invention other than 
the above-mentioned embodiment, it should be understood by this invention that it is what can add 
various change, correction, improvement, etc. based on a person's skilled in the art knowledge. 
[0037] 

[Effect of the InventionjSince it becomes possible to set up arbitrarily within limits which can adjust 
[in which the position of the gas sensitive detector part of a gas sensor was provided by the gas 
analyser ] a guide pipe longitudinally according to [ above-mentioned passage ] the gas sensor of diis 
invention, It is possible not to need exchange of the gas sensor for every change of a measuring 
point, but to adjust a position gradually moreover. Therefore, since it becomes possible to analyze 
the gas composition in inner various positions, such as an exhaust pipe, the prominent effect which 
makes possible fuel to a better combustion state and supply control of an oxidizer is done so. A gas 
sensor does so the effect that a flange and attachment removal since it is fixed to airtightness only by 
a tube joint, respectively are easy for a guide pipe and a guide pipe, and it is possible to perform the 
maintenance of the gas sensor itself and a filter simply. Although necessity was accepted, it had to 
manufacture and the products offered of the sensor of various length had to be carried out in the 
conventional gas sensor, In the sensor of this invention, what is necessary is just to carry out 
products offered in the range with which the length adjustment range of a sensor does not overlap, 
and moreover, since structure is easy, it has an effect also in low-cost-izing and reduction of stock 



[Description of Notations] 

1 [ — Sensing cell part, ] — An oxygen sensor element, 2 — A sensor part, 3 — A heater part, 4 5 [ 
- Gas sensitive detector room, ] — A pumping ceil part, 6 - A solid electrolyte plate, 7 -- An 
electrode, 8 9 [ - Built-in lead, ] - A standard oxygen room, 10 - A solid electrolyte plate, 1 1 - 
An electrode, 12 13 [ ~- Heating resistor, J -- A connecting terminal, 14 - An extended lead, 15 - 

A gas diffusion hole, 
16 17 [ - Gas sensitive detector part, ] - A ceramic heater, 

18 - A protection porcelain tube, 

1 9 - A heater terminal area, 

20 21 - Idiosoma, 

22 - A cylindrical shape porcelain tube, 

23 - The crevice between the gas sensor element 60 and the cylindrical shape porcelain tube 22, 

24 [ - Fixed pipe, ] - Primary covering, 

25 — A protective cover, 

26 - A cylindrical shape metallic pipe, 

27 28 - An electric wire with pre-insulation, 

29 — A terminal box, 

30 - Viton rubber boot, 

3 1 [ - The crevice between the cylindrical shape metallic pipe 33 and the cylindrical shape 
porcelain tube 22, ] - A gas sensor, 

32 ~ A protective cover, 

33 — A cylindrical shape metallic pipe, 
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34 35 — A closed-end cylindrical shape metallic pipe, 

36 - Spare time of the closed-end cylindrical shape metallic pipe 35 and the cylindrical shape 
porcelain tube 22, 

37 [ — A cylindrical shape metallic pipe, 4] / ~ A disk, 42 / - The crevice between the 
cylindrical shape metallic pipe 40 and the cylindrical shape porcelain tube 22 43 / — A disk, 44 / 
-- A guide pipe, 45 / - A joined part, 46 1 - Tube joint, ] - A caulking part, 

38 - A protective cover, 

39 - An extending pipe, 
40 

47 - A front ferrule, 

48 - A rear ferrule, 

49 -- Nut, 

50 [ — Tube joint, ] -- A calibration gas feed port, 

51 - A filter, 

52 - A flange, 

54 55 [ ~ Idiosoma, ] - A nut, 

60 — A gas sensor element, 

61 - A gas sensitive detector part, 
62 

70 [ - A lead, 74 / - Lead, ] ~ A solid electrolyte, 

71 --An electrode, 

72 - An electrode, 

73 75 - A precise object, 

80 - An oxygen sensor element, 

81 - Ceramic supporter, 82 [ » Filter, ] - Talc, 

83 - Metal cylinders, 

84 - Housing, 

85 86 [ - Fixing-of-sensor metal fittings, 
94 / ~ A conventional-type gas sensor, 
96 / - A gas sensor tip, 

100/ — A gas analyser, 

101 / — A gas sensor element, 

102/- A probe, 

103 / - A filter, A / ~ Guide pipe fixed region of accommodation. ] — A gas sensitive detector 
part, 

90 - A combustion chamber wall or a combustion furnace wall, 

91 - An exhaust pipe, 92 



CLAIMS 

[Claim 1 ]After it carried out airtight immobilization of the remainder of this gas sensor element 
at a cylindrical shape porcelain tube as a gas sensitive detector part in which a tabular gas sensor 
element was provided by this gas sensor element was exposed, and a detection section of this gas 
sensor element has been open for free passage with measuring atmospheres, A gas sensor 
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characterized by attaching this cylindrical shape porcelain tube airtightly into a cylindrical shape 
metallic pipe so that a periphery of this cylindrical shape porcelain tube may be surrounded. 
[Claim 2]The gas sensor according to claim 1, wherein other portions except a gas sensitive 
detector part which said tabular gas sensor element exposed are being airtightly fixed in said 
cylindrical shape porcelain tube using glass or/and a granular material. 

[Claim 3]The gas sensor according to claim I or 2, wherein said cylindrical shape porcelain tube 
is being airtightly fixed by inorganic powder, such as glass or/and talc, in said cylindrical shape 
metallic pipe. 

[Claim 4]The gas sensor according to any one of claims 1 to 3 fixing said cylindrical shape 
porcelain tube airtightly in this cylindrical shape metallic pipe by caulking at least one end of 
both ends of said cylindrical shape metallic pipe. 

[Claim 5]The gas sensor according to any one of claims 1 to 4 said gas sensor element's being a 
gas sensor element using stabilized zirconia as a solid electrolyte plate, and being a gas sensor 
element possessing a heater for holding temperature of this gas sensor uniformly. 
[Claim 6]The gas sensor according to any one of claims 1 to 5, wherein said gas sensor 
penetrates an inner hole of a tube joint and is attached to exhaust pipes, such as piping/duct. 
[Claim 7]Form the 1st tube joint in a mounting flange for gas analysers provided in an exhaust 
pipe, and metal guide pipes are inserted so that a breakthrough of this 1st tube joint may be 
penetrated, According to arbitrary measuring points in this exhaust pipe, this guide pipe is fixed 
in this 1 st tube joint in one tip of this guide pipe, So that the 2nd tube joint may be formed in the 
other end of this guide pipe and a gas sensitive detector part of a gas sensor element may suit a 
tip position of this guide pipe, A gas analyser which a gas sensor's having penetrated a 
breakthrough of this 2nd tube joint, having inserted it in this guide pipe, and fixing by this 2nd 
tube joint. 

[Claim 8]The gas analyser according to claim 7 forming a filter at a tip of said guide pipe. 
[Claim 9]The gas analyser according to claim 7 or 8 supplying calibration gas by using a gap 
produced between said guide pipe and said gas sensor as a calibration gas feed port. 



